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FLEXIBLE CURRENT SENSOR 

BACKGROUND OF THE INVENTION 

The present invention relates to a sensor for measuring 
current in an electrical conductor, more particularly for a 
?exible current sensor. 

It is knoWn to measure electric current in a conductor by 
measuring the generated ?eld With a coil positioned around 
or in close proximity to the conductor being monitored. Such 
coils are knoWn as a RogoWski Coil. The magnetic ?eld 
caused by the current ?oWing in the monitored conductor 
induces a voltage betWeen the ends of the coil sensor 
conductor in proportion to the current ?oWing in the moni 
tored conductor. The induced voltage, or output signal of the 
RogoWski Coil is read by a signal processing circuit for 
further processing, such as for example, a microprocessor or 
voltage divider circuit. 
A typical current sensor coil is either a ?xed annular 

closed loop or an unadjustable openable loop structure. The 
monitor conductor is threaded through the current sensor 
coil. Conventional current sensors are di?icult to use With 
different siZe or shaped conductors. Use of a closed loop 
sensor requires a disconnected, monitored conductor, so that 
the monitored conductor can be threaded through the loop. 

Thus there is a need for a ?exible current sensor operating 
in accordance With the RogoWski principle. There is a 
further need for a current sensor that can be used and reused 
With different siZed and shaped conductors to monitor such 
current ?oW in such conductors. There is an additional need 
for a current sensor that can vary the diameter of a loop 
formed With the current sensor. There is also a need for an 
apparatus to make a ?exible current sensor. 

SUMMARY OF THE INVENTION 

There is provided a current sensor for measuring a current 
in a conductor. The sensor comprises a non-magnetic, ?ex 
ible core member having a ?rst end and a second end. A 
locking head having a channel therethrough is coupled to the 
?rst end of the core member. A ?rst sensor conductor 
Winding layer is mounted on the core member. Wherein the 
second end releasably engages the locking thread in the 
channel and adjustably con?gures the core member to 
surround the conductor as the second end is moved through 
the channel. In another embodiment the current sensor 
includes a locking tang Within the channel and a plurality of 
sought tooth members on a portion of the core member and 
con?gured to selectively engage the locking tang as the 
second end of the core member is moved through the 
channel. 

There is also provided a method to sense electrical current 
in a conductor using a ?exible current sensor operating in 
accordance With the RogoWski principle. The current sensor 
is an elongated, ?exible strip material having a ?rst end and 
a second end, a sensor conductor Winding layer mounted on 
the ?exible strip, and a locking head having a channel 
therethrough coupled to one end of the ?exible strip. The 
method comprises the steps of placing the ?exible current 
sensor on the conductor in a perpendicular aspect to the 
longitudinal length of the conductor. Wrapping the second 
end of the ?exible conductor sensor around the conductor. 
Inserting the second end into the channel. Pulling the second 
end through the channel to draW the ?exible current sensor 
against the conductor. Sensing an induced voltage in the 
sensor conductor representative of the electrical current 
?oWing in the conductor. 
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2 
There is further provided a method for making a ?exible 

current sensor on an apparatus including a ?rst ?xture, a 
second ?xture and a sensor conductor supplier. The method 
comprises the steps of providing a non-magnetic, ?exible 
core member having a ?rst end and a second end. Coupling 
the ?rst end to the ?rst ?xture. Coupling the second end to 
the second ?xture. Applying a force to the second ?xture 
coupled to the second end to maintain the core member in a 
straight aspect. Coupling the sensor conductor to the core 
member. Rotating the ?rst and second ?xture and the core 
member at a ?xed predetermined speed. Rotating the sensor 
conductor supplier at a predetermined speed and moving the 
sensor conductor supplier at a constant speed in a longitu 
dinal direction parallel to the core member, Wherein a ?rst 
uniform sensor conductoriWinding layer of sensor conduc 
tor is disposed on the core member. 

There also provided a current sensor device. The current 
sensor device includes a plastic cable tie of the type useable 
to Wrap around one or more current transmission members. 

The plastic cable tie has a longitudinal axis and a portion for 
latching the plastic cable tie to itself. A sensor conductor 
Winding is Wrapped around at least a portion of the plastic 
cable tie. Another embodiment of the current sensor pro 
vides the cable tie With notches along at least a portion 
thereof Wherein the portion for latching is engageable With 
the notches to resist motion of the portion for latching 
relative to the cable tie With more force in one direction of 
the motion than the opposite direction of motion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front plan vieW of an exemplary embodiment 
of a ?exible current sensor having a ?rst sensor conductor 
layer mounted on a core member. 

FIG. 2 is a side sectional vieW of the ?exible current 
sensor illustrated in FIG. 1 along a longitudinal center line. 

FIG. 3 is a front plan vieW of an exemplary embodiment 
of a ?exible current sensor having a ?rst and second sensor 
conductor layer mounted on the core member. 

FIG. 4 is a side sectional vieW of the ?exible current 
sensor illustrated in FIG. 3 along a longitudinal center line. 

FIG. 5 is an illustration of an apparatus for making a 
?exible current sensor and illustrating relative motions and 
forces associated With the apparatus. 

FIG. 6 is a sectional vieW of an exemplary embodiment of 
a ?exible current sensor mounted on an electrical conductor 

With the core member con?gured to surround the electrical 
conductor having a rectangular cross section. 

FIG. 7 is a sectional vieW of an exemplary embodiment of 
a ?exible current sensor mounted on an electrical conductor 

having a round cross section. 

FIG. 8 is a sectional vieW of an exemplary embodiment of 
a ?exible current sensor mounted on an electrical conductor 

having a round cross section. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to the ?gures, FIGS. 1 and 2 illustrate a ?exible 
current sensor 10 for measuring a current in a conductor 5. 
The sensor 10 comprises a non-magnetic, ?exible core 
member 12 having a ?rst end 14 and a second end 16. The 
?exible core member 12 can be composed of a ?exible 
material such as nylon, plastic, or a high modular elastomer. 
The ?exible core member can be of any convenient length. 
It should be understood that the ?exible core member 12 can 



US 7,230,413 B2 
3 

be stored in a ?at, straight manner When not looped around 
a conductor 5 as Will be described below. 

The disclosed ?exible current sensor 10 has the charac 
teristic of being able to be stored in a ?at straight manner 
distinguishes the current sensor described from conventional 
current sensors that typically are rigid or if they have some 
?exibility do not lay in a ?at straight manner. An additional 
characteristic of the disclosed ?exible current sensor 10 is 
the variable diameter D of a loop formed by the current 
sensor as the second end 16 of the core member 12 is moved 
through the channel 26 in the locking head 24. 
A locking head 24 is coupled to the ?rst end 14 of the core 

member 12, With the locking head 24 having a channel 26 
therethrough. A sensor conductor is Wound in uniformly 
spaced turns on the ?exible core member 12 forming a ?rst 
sensing conductor Winding layer 32. The second end 16 of 
the ?exible core member 12 is con?gured to releaseably 
engage the locking head 24 in the channel 26. 

The locking head 24 can be integral With the core member 
12 as a single unit. The locking head 24 can be provided With 
a locking tang 28 extending into the channel 26. 
A plurality of saW tooth members 18 are formed on at 

least a portion 20 of the core member 12 and con?gured to 
selectively engage the locking tang 28 as the second end 16 
of the core member 12 is moved through the channel 26. A 
locking tang 28 and the locking head 24 can be composed of 
the same material as the ?exible core member 12. 

In use, an operator Will place the ?exible current sensor 10 
on the conductor 5 in a perpendicular aspect to the longi 
tudinal length of the conductor 5 to be monitored. The 
second end 16 of the ?exible current sensor 10 is Wrapped 
around the conductor 5 With the second end 16 inserted into 
the channel 26 formed in the locking head 24. The user pulls 
the second end 16 through the channel 26 to draW the 
?exible current sensor 10 against the conductor 5. Exem 
plary embodiments of a ?exible current sensor 10 are 
illustrated in FIGS. 6, 7 and 8 shoWing the ?exible current 
sensor 10 Wrapped around various shaped conductors 5. 

With the ?exible current sensor 10 Wrapped in a closed 
loop around a conductor 5, the current sensor 10 is coupled 
to a signal processing circuit 40 Which is con?gured to 
measure the voltage induced in the sensor conductor Wind 
ing layer 32 by an electrical current passing through the 
monitored conductor 5. 
One of the advantages of the present ?exible current 

sensor 10 is that the current sensor 10 can be removed from 
the monitored conductor 5 by releasing the locking tang 28 
from the saW tooth members 18 and pulling the second end 
16 of the ?exible core member 12 from the channel 26 in a 
locking head 24. The ?exible current sensor 10 can then be 
moved to another conductor 5 for further measurements of 
electrical current. 

The ?exible current sensor 10 can be provided With 
additional sensor conductor Winding layers 34 disposed over 
another sensor conductor Winding layer 32 as illustrated in 
FIGS. 3 and 4. It should be understood that any number of 
sensor conductor Winding layers can be disposed on the 
?exible core member 12 as determined by the manufacturer 
or user of the ?exible current sensor 10. 

A ?exible current sensor 10 is made on an apparatus 50 
(See FIG. 5). The apparatus includes a ?rst ?xture 52 and a 
second ?xture 54 aligned coaxially With each ?xture con 
?gured to engage or grip one end 14, 16 of a ?exible core 
member 12. As illustrated in FIG. 5, the ?rst end 14 of the 
?exible core member 12 is coupled to the ?rst ?xture 52 and 
the second end 14 is coupled to the second ?xture 54. An 
important feature of the apparatus 50 is the ability to 
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4 
maintain the ?exible core member straight during the Wind 
ing procedure of the sensor conductor 30 onto the core 
member 12. A force F is applied to the second ?xture 54 to 
maintain the core member 12 in a straight aspect during the 
Winding process. 
A sensor conductor 30 is applied to the non-magnetic, 

?exible core member 12 by spooling off of a sensor con 
ductor supplier 58. The sensor conductor supplier 58 typi 
cally is a supply spool of sensor conductor 30 mounted for 
location in a direction opposite from the rotation direction of 
the core member 12 and at a predetermined speed. The 
sensor conductor supplier 58 also moves at a constant speed 
in a longitudinal direction parallel to the core member 12 
Wherein a ?rst uniform sensor conductor-Winding layer 32 a 
sensor conductor 30 is disposed on the core member 12. A 
second or additional sensor conductor-Winding layers With 
sensor conductor 30 can be disposed on the core member by 
alternating the longitudinal direction of the sensor conductor 
supplier 58 as the core member 12 is rotated in the ?rst and 
second ?xtures 52, 54 of the apparatus 50. 
The rotation of the ?rst and second ?xtures 52, 54 and the 

core member 12 is accomplished by a drive mechanism 56 
Which rotates each ?xture at the same ?xed predetermined 
speed. Synchronization of the rotation of the ?rst and second 
?xtures 52, 54 can be provided by mechanical transforma 
tion, such as gear trains and may be controlled electronically 
With synchronized electric motors and appropriate circuitry. 

Thus, there is provided a ?exible current sensor for 
monitoring electrical current in a conductor. The foregoing 
description of embodiments have been presented for pur 
poses of illustration and description. It is not intended to be 
exhaustive nor to be limited to the precise forms disclosed, 
and modi?cations and variations are possible in light of the 
above teachings or may be acquired by practice of the 
invention. The embodiments are chosen and described in 
order to explain the principles and practical applications to 
enable one skilled in the art to make and use the current 
sensor for measuring the current in a conductor and With 
various modi?cations that are suited to the particular use 
contemplated. It is intended that the scope of the current 
sensor be de?ned by the claims appended hereto and their 
equivalents. 

There is also provided a current sensor device comprising 
a plastic cable tie of the type usable to Wrap around one or 
more current transmission members The plastic cable tie 
having a longitudinal axis and a position for latching the 
plastic cable tie to itself. A sensor conductor Winding 
Wrapped around at least a portion of the plastic cable tie. 

There is also provided the current sensor, Wherein the 
cable tie has notches along at least a portion thereof Wherein 
the portion for latching is engageable With the notches to 
resist motion of the portion for latching relative to the cable 
tie With more force in one direction of the motion than the 
opposite direction of motion. 

What is claimed is: 
1. A current sensor for measuring a current in a conductor, 

the sensor comprising: 
a non-magnetic, ?exible core member having a ?rst end 

and a second end; 
a locking head having a channel therethrough, With the 

locking head coupled to the ?rst end of the core 
member, the locking head including a locking tang 
Within the channel and a plurality of saW tooth mem 
bers on a portion of the core member and con?gured to 
selectively engage the locking tang as the second end of 
the core member is moved through the channel; and 
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a ?rst sensor conductor Winding layer mounted on the 
core member, 

Wherein the second end releaseably engages the locking 
head in the channel and adjustably con?gures the core 
member to surround the conductor as the second end is 
moved through the channel. 

2. The current sensor of claim 1, Wherein the locking head 
is integral With the core member as a single unit. 

3. The current sensor of claim 1, including at least one 
additional sensor conductor Winding layer positioned on the 
?rst sensor conductor Winding layer. 

4. The current sensor of claim 1, Wherein the second end 
of the core member is narroWer then the ?rst end of the core 
member. 

5. The current sensor of claim 1, Wherein the core member 
is an elongated strip of material having a rectangular cross 
section. 

6. The current sensor of claim 1, Wherein the current 
sensor is con?gured to couple to a signal processing circuit. 

7. The current sensor of claim 1, Wherein a loop formed 
With the ?exible core member is de?ned With a variable 
diameter. 

8. A method to sense electrical current in a conductor 
using a ?exible current sensor operating in accordance With 
the RogoWski principle, With the current sensor being an 
elongated, ?exible strip of material having a ?rst end and a 
second end, a sensor conductor Winding layer mounted on 
the ?exible strip, and a locking head including a plurality of 
saW tooth members and having a channel therethrough 
coupled to one end of the ?exible strip, the method com 
prising the steps of: 

placing the ?exible current sensor on the conductor in a 
perpendicular aspect to the longitudinal length of the 
conductor; 
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Wrapping the second end of the ?exible current sensor 

around the conductor in a loop; 
inserting the second end into the channel; 
pulling the second end through the channel to draW the 

?exible current sensor against the conductor and engag 
ing the saW tooth members; and 

sensing an induced voltage in the sensor conductor rep 
resentative of the electrical current ?oWing in the 
conductor. 

9. The method of claim 8, including the step of locking the 
second end of the ?exible current sensor in the channel. 

10. The method of claim 9, including the steps of unlock 
ing the second end of the ?exible sensor and removing the 
second end from the channel. 

11. The method of claim 8, including the step of trans 
mitting the sensed voltage to a signal processing circuit. 

12. The method of claim 8, including the step of varying 
the diameter of the loop by moving the second end in the 
channel. 

13. A current sensor device comprising: 
a plastic cable tie of the type usable to Wrap around one 

or more current transmission members, the plastic 
cable tie having a longitudinal axis and a portion for 
latching the plastic cable tie to itself; and 

a sensor conductor Winding Wrapped around at least a 
portion of the plastic cable tie. 

14. The current sensor of claim 13, Wherein the cable tie 
has notches along at least a portion thereof Wherein the 
portion for latching is engageable With the notches to resist 
motion of the portion for latching relative to the cable tie 
With more force in one direction of the motion than the 
opposite direction of motion. 

* * * * * 


